6  REFINING OF COAL AND SHALE LIQUIDS

The refining of coal and shale liquids will require many of the process-
ing steps now used in refining petroleum.  The types, sizes, and numbers
of processing units needed, however, will depend on the properties of
the feedstocks and the desired product slates. The feedstocks, in turn,
will vary with the coal liquefaction or shale retorting process used.

Shale oils extracted by different processes, in fact, do not differ
radically from one another, but coal liquids vary widely from process
to process.  Pyrolysis, for example, yields highly unsaturated liquids
containing high-boiling-point tarry fractions contaminated with coal
solids.  Direct liquefaction without the addition of catalysts produces
high-boiling-point solvent-refined coal that may also be contaminated
with solids.  Catalytic hydroliquefaction can produce either an all-
distillate synthetic crude oil or a liquid containing high-boiling-
point fractions and nondistillable material that may contain solids.
Indirect liquefaction via synthesis gas yields all-distillate liquids
or methanol, both quite different in character from direct liquefaction
products.  Table 25 lists, for several coal, shale, and petroleum
liquids, the characteristics that determine the requirements of
refining.

Large-scale pilot plant tests of shale retorting have been carried
out for many years, yielding relatively large amounts of liquids for
evaluation, and studies of the refining characteristics of shale oil
have been carried out in considerable detail. Experimentation with coal
liquids, on the other hand, has been much more recent and only relatively
small quantities of the product have been available. Thus, while it is
possible to present some quantitative data on shale oil refining, the
refining of coal liquids must be handled in a more qualitative manner.

For reference purposes, Figure 28 is a simplified schematic diagram
of a typical sour crude refinery, with the gas processing steps omitted.
The relative size and severity of treatment in the various process units
vary, of course, with the sulfur content and boiling range of the crude
as well as the desired product slate.
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